Shea products in Benin (West Africa) are produced in a low-developed agroindustry, but they are estimated to be the country's third largest export. The nut harvesting and quality guaranteeing in the butter process can only be achieved through improvements in the value chain, thus making it more attractive for stakeholders. The aim of this paper is to provide keys to a better product valorization, obtain a significant increase in household incomes based on shea butter marketing opportunities, and offer competitive products at the local and regional markets. Different markets were designed to catch processors and consumers' preferences for two improved shea products: butter and nuts in Northern
Introduction
Shea (Vitellaria paradoxa C.F. Gaertn, Sapotaceae) is one of the most important natural tree species of the Sudan-Guinean mixed open forest, in the green belt from Senegal to Ethiopia. It is present mainly in the agroforestry parks and fallows, in which various crops are grown among the trees (cotton, millet, maize, groundnut, cowpea, etc.) and in the remaining protected forests. The shea tree has traditionally been preserved alongside cultivation because of the high socioeconomic value given to shea butter, the main product resulting from the processing of its nuts that has multiple food, cosmetic, therapeutic, cultural, and religious uses. This nontimber forest product contains 45-55% of a solid cooking oil above 33 • C, and it means employment for over 18 million women collectors in Sub-Saharan Africa [1] .
Nowadays, shea trees are the second most important oil crop in Africa, after the palm nut tree [2] . The trade of shea kernels in the international market, mainly for the use of their butter in cosmetics butter are described, as well as the socioeconomic factors influencing several steps in the value chain.
More specifically, the objective is to analyze the preferences of the local actors in regard to a future market in which a better quality of butter can be produced by (i) assessing processors' and consumers' preferences of the nut and butter quality available on the markets; (ii) analyzing the likely factors affecting better quality, and (iii) determining the marginal price to be paid/accepted when improving quality.
Materials and Methods

Area of Study
The area of study was selected due to the high socioeconomic value generated by the shea tree in the Bembereké parkland and more precisely in the Kalalé municipality (Figure 1) , where 27% of the rural population is involved in the production and processing of shea products [26, 27] . The main activity in the area is agriculture, the most important source of income for 80% of the population. Major crops grown are cotton, yams, maize, sorghums, cassavas, and groundnuts. 
The Sample
Three districts belonging to the Kalalé municipality were selected on the basis of their high role in shea butter production, their accessibility, and the existence of a local market. The main groups of stakeholders at the local shea value chain were selected for the interview, considering that women are the main task force. Women process nuts into butter, either through buying or self-collecting nuts, and then sell the butter. The processors' group was composed only of women, while the consumers' group was composed by both women and men. Women consumers interviewed at the local market are not involved in the production of butter and mostly buy it; men consumers interviewed at the household level are farmers with property rights on the land and/or on the shea trees. A sample of 319 individuals were contacted, and 307 were valid responses, i.e., completed surveys (Table 1 ). 
Three districts belonging to the Kalalé municipality were selected on the basis of their high role in shea butter production, their accessibility, and the existence of a local market. The main groups of stakeholders at the local shea value chain were selected for the interview, considering that women are the main task force. Women process nuts into butter, either through buying or self-collecting nuts, and then sell the butter. The processors' group was composed only of women, while the consumers' group was composed by both women and men. Women consumers interviewed at the local market are not involved in the production of butter and mostly buy it; men consumers interviewed at the household level are farmers with property rights on the land and/or on the shea trees. A sample of 319 individuals were contacted, and 307 were valid responses, i.e., completed surveys (Table 1) . Table 1 . Survey districts in the municipality of Kalalé and total number of respondents.
Districts
Nut-into-Butter Processors (Women) Dérassi  49  25  47  Péonga  23  15  23  Kalalé center  51  32  42   Total  123  72  112  307   WTP butter  72  112  184   WTA butter  123  123   WTP nuts  123  123 Forests 2020, 11, 13 4 of 14
Consumers (Men at Household)
Consumers (Women at Market) Total
The Survey Design
The contingent valuation (CV) is a survey-based method. Two different questionnaires (for processors and consumers) were developed, including three different sections each. The survey was conducted with the support of independent interviewers for all the local languages (Boo, Fulani, and Baatonou) of those who filled up the questionnaires. Each interview was performed for a maximum time of 30 minutes. Women processors and men consumers were met at their homes, to answer the questionnaire, while women consumers were met at the local market, just after buying shea butter.
The first section of the questionnaire was common for shea processors and butter consumers, including 10 general questions about the respondent: ethnic group, age, level of education, household descriptions, and main activities of the respondent and his or her family.
The interviewed people belonged to different ethnic groups, including the Boo (57.5%), Fulani (15.9%), Gando (a different ethnic group that also speaks Fulani, 14.3%), and Baatombu (12.3%). The average age of respondents was 46 years old for men (min: 25; max: 80) and 40 years old for women (min: 17; max: 70). Fifty percent of the men received no formal education, 29% primary school, 17% secondary school, and 4% higher education. Ninety four percent of the women received no formal education and just 6% primary school. The household size was on average 10 people, with six persons active, involved in farm activities. The main activity was agriculture, which was also the main source of income.
Rural activities occupied two-thirds of the women, followed by processing (19%) and petty trading (16%). Women became more involved in field activities during the farming season, being, in general, more active in processing and trading activities.
The second section of the questionnaire included up to 8 questions about the factors affecting shea nut and butter production and quality: the source, period of acquisition, characteristics defining and factors affecting the quality and variation in the price for nuts and/or butter. Consumers were asked about the different usages of different, better grades of butter, the period over which the butter was mostly commercialized, and the origin and types of the butter. Processors were also asked about processing frequency and marketing of the butter. The major constraints associated with the processing of nuts into butter were also collected. This section allowed the identification of the factors affecting shea nut and butter production and quality
The third section of the questionnaire constituted the main exercise of the study and contained 5 CV-related questions. Processors were asked about the premium they were willing to pay (WTP) for a change of better-quality nuts and the price they were willing to accept (WTA) for better-quality butter.
Consumers were asked about WTP for a better quality of butter (i.e., a shea butter with improved organoleptic characteristics
). An open-ended format was used for the CV exercise, and the respondents were asked the following question: "How much are you willing to pay or to accept for a change dealing with a better quality of the product (nuts or butter)?" The currency used is the West African CFA Franc (XOF), which has an exchange rate that is pegged to the euro (EUR = XOF 655.957). Data were collected between November 2004 and February 2005 (see Supplementary Materials) . The reference market price was XOF 1000 for approximatively 25 kg of nuts, and 100 XOF for approximatively 125 g of butter. Thus, WTP/WTA referred to these weights.
Contingent Valuation Method
The contingent valuation (CV) method [28] is based on the design of a hypothetical market in which a new product is commercialized. In the CV application, individuals were asked about their maximum willingness to pay (WTP) or minimum willingness to accept (WTA) for an improved and currently nonmarketed shea product. There are several ways to ask people about the WTP/WTA: open-ended questions, dichotomous format question, payment card, ranking, choice, etc. The choice of the elicitation format still represents an interesting academic debate [29] . In this paper, the open-ended format was used. Therefore, we directly asked people about their maximum WTP and minimum WTA, and avoided giving implicit clues to stakeholders about the value of shea products. We recognize that one of the main drawbacks of this elicitation format is that it can lead to overstating or understating WTP values [30] , being quite different attending to the public or private character of the goods (public vs. market). Different markets were designed to assess the preferences of the stakeholders for shea butter and nuts. The method was used to analyze the processors and consumers' preferences and decisions on improved characteristics of shea nuts and butter. Moreover, a descriptive analysis dealing with the variables influencing the WTP/WTA was performed thorough an ordinary least squares modelling (OLS). Previously, Pearson correlation analyses were used to select the key variables that could explain the WTP/WTA of the new hypothetical products. The OLS model is specified as follows:
where the dependent variables (Y) were the individual WTP or WTA; X is the vector of variables influencing the monetary amount that an individual is willing to pay/accept for the new shea-based products, i.e., nuts and butter of better quality than the ones currently sold at the local markets; β is a vector of parameters to be estimated; and ε is a random error term normally distributed with a zero mean and constant variance. The WTP and WTA were calculated as the average sample mean of the open responses
where n is the sample size.
Results
Identification of the Factors Affecting Shea Nut and Butter Production and Quality
The main factors identified by respondents affecting the shea nuts and butter production and quality are shown in Table 2 . The collection of the nuts takes place mainly during the rainy season. Nuts are picked and/or purchased without a clear grading technique. However, all the women processors recognized which nuts are better quality than others and mentioned maturity as the first criterion when selecting nuts for processing. Maturity was assessed based on physical features, such as the color, weight, diameter, and length of the nuts. A mature nut was recognized by its brownish color and by its weight: the heavier the nut, the better its quality and that of the butter. The processing techniques were described as traditional, i.e., manual, even if some form of semi-mechanization, in the form of a mill as crusher/grinder of the nuts (Figure 2) , was observed at a few processing units. The remainder of the processing steps were much easier and did not require special equipment, although they were time intensive. Consumers buying shea butter for household consumption searched for characteristics based
Selection of Variables and Contingent Valuation
The key variables that could explain the willingness to pay/accept for the new hypothetical products are summarized in Table 3 . These characteristic variables are considered to be eventual explanatory variables in the empirical model. Shea nut processors were aware about the challenges associated with the traditional process, ( Table 2 ) such as its low production capacity and the low rate of butter extraction. The constraints women processors found related to the marketing of shea butter were said to be low production capacity, difficulties in flow, butter conservation, and lack of market opportunities.
Results showed that several categories of butter were produced. Women processors attribute these differences to the quality of the nuts used, the type of process used, and the presence of some additives. When the nuts begin to germinate, when they are not ripe, or when the drying has been poorly done, the butter obtained tends to turn to a green or yellow-green color, according to the proportion of nuts sprouted. Seventy-seven percent of the women processors report producing good butter of a white-gray color. A yellow butter color is not, however, related to the quality of the nuts used in its processing, but the result of the addition of powdered bark or root from different plants, e.g., the root of Cochlospermum tinctorium, which is added to the shea oil before its solidification. These additives were used by the women to change the color of their butter to satisfy their customers.
Consumers buying shea butter for household consumption searched for characteristics based on extrinsic features such as color, taste, smell, and texture. Indeed, 66% of consumers preferred a greyish-white color, while 28% chose a yellow color. The Boo ethnic group preferred white or gray-white shea butter, while the Fulani and Gando preferred butter with a yellow or white-yellow Forests 2020, 11, 13 7 of 14 color. Indeed, Fulani and Gando processors used additives during processing to give it a yellow coloring. The Baatombu did not show any pattern of preferences for butter color. Moreover, almost all consumers (96%) were looking for butter with a slightly floral odor, fruity taste, and solid texture (100%).
The key variables that could explain the willingness to pay/accept for the new hypothetical products are summarized in Table 3 . These characteristic variables are considered to be eventual explanatory variables in the empirical model. Almost all participants were willing to contribute to ensure the quality of both nuts for processing and butter for household consumption. The models explain the factors proposed in the study that can affect this decision by 15-42% (Table 4) .
All processors were willing to pay a maximum average premium of XOF 734 for nuts of a certain quality. The most important attributes influencing processors' choice were color, length, and weight. The premium processors were willing to pay for the quality of nuts is reduced when the nuts do not meet the desired quality: by XOF 358 for the length, by XOF 390.67 for the weight, and by XOF 153.85 for the color.
All of the interviewed consumers were willing to pay an average premium of 49.97 XOF (149.97 XOF) for butter with the desired quality and characteristics. The model explains in a 42% the factors that affect this decision, with a constant 68.59 XOF. The most important attributes of butter for the consumer were color and smell. If there is a variation in relation to their preferences, this premium will be reduced (24.02 XOF for color and 31.77 XOF for odor). Referring to the level of education, the premium will be reduced by 13.23 XOF if the respondent did not follow a regulated education, and, with the higher level, it will increase by 101.80 XOF. If they are from Kalalé, the WTP will be increased by 18.96 XOF; if they are Fulani, it will be increased by 16.92 XOF; and if they are men pastoralists, it will increase by 50.68 XOF. The women processors (96%) were willing to accept an average of 153.45 XOF (253.455 XOF in total) for a butter that they consider to be of better quality, i.e., with the characteristics they considered to produce a good-quality butter.
The fitness of the model is nearly 15%, and they would accept a minimum of 27.92 XOF. The most important attributes were color, smell, and texture. This premium would be increased for color (23.52 XOF) and smell (23.35 XOF), but decreased for texture (20.29 XOF). 
Discussion
This study assessed the factors that affect the shea butter chain and recommends strategies to improve quality in order to achieve higher household revenues. Some important social keys were also identified for consideration in the conservation and sustainable management planning of shea tree resources. Even if the data were collected between November 2004 and February 2005, some main reasons maintain the research questions and the current results: Traditional organization and the shea butter chain have slightly evolved during the last years in the area [23] ; the need to improve the quality of shea butter production for the market is still a challenge [13] , as well as the pending development of price premiums for the supply of improved products. This would bring the opportunity for rural producers to form tight links with buyers, institutions, or associations [3] .
The income from shea products does not match Beninese local producers' expectations. Butter-making in the traditional way is a very painstaking process, involving multiple steps that can significantly affect the quality of the butter. There are particular constraints identified by women processors in the marketing of the shea butter: low production capacity, flow, butter conservation, and lack of market opportunities. Despite the efforts to promote the market for shea butter, researchers have argued that the absence of standardized measures (size, color, and weight) and the lack of market opportunities remain the main problems facing shea processors [9] . Even if the transformation and trade of quality butter is profitable, with positive gross margins average values, and net incomes and net returns on investments at the local level [31] , the use of the traditional process results too often in Forests 2020, 11, 13 9 of 14 poor-quality butter. In Ghana, women processors stated that they would be able to produce high-quality butter if they had the necessary equipment, and therefore would get competitive prices [13] .
Additional means could help in improving the quality, as in the control and certification of shea products [32] , although certification is costly and requires consumers to bear part of the cost. Interestingly, our study shows that the additional cost to ensure the quality of the shea butter would be covered by a premium to be paid by the consumers. Shea butter processors and consumers interviewed are, respectively, willing to accept (WTA, 28 XOF) and to pay (WTP, 69 XOF) over 100 XOF to guarantee the production and marketing of shea butter based on quality characteristics. In addition, 96% of the processors are willing to pay double (1056 XOF more over 1000 XOF) to ensure the supply of shea nuts for their processing into butter.
Shea Product Preferences by Socioeconomic Characteristics
Socioeconomic characteristics such as belonging to the Fulani ethnic group and being from Kalalé (the center of the district), significantly influence the willingness to pay of consumers of butter and nut processors. The level of education and being pastoralist also influence consumers' willingness to pay.
The preferred shea product characteristics are given more value by the Fulani ethnic group and pastoralist men. Fulani have been nomads or semi-nomadic pastoralists for centuries, but West African traditional specializations into agriculture and pastoral production systems are undergoing a process of change, affecting not only Fulani but other ethnic groups [33] . Where shea tree parklands are found, agriculturalist ethnic groups (Boo, Baatombu, and Gando, in our study) usually included shea butter for cooking the dishes. Fulani diet, in contrast, used butter from milk for cooking. Our results reflect these changes and the different behavior the Fulani show in comparison to the other ethnic groups: they show a higher WTP for both the purchase of shea butter (17 XOF) and nuts (300 XOF). To some extent, the butter from milk traditionally used in their dishes has been replaced by shea butter, while other ethnic groups have significantly reduced the food uses of shea, replacing it with other types of fat (i.e., locally produced palm or peanut oil, or other kinds of imported oil). Outside the Fulani, most women in Djougou (Benin) no longer use shea butter for cooking, replacing it with palm oil [6] . In a study in Burkina Faso, the Fulani were the group that most often used shea butter for cooking food and those that least commercialized it [34] , and in Benin, Honfo [25] especially describes the Fulani as involved in the production and processing of shea butter, among others.
The fact that women are not the only shea actors in this group could be a reason why the Fulani and pastoralist men show a high WTP shea butter. Bidou et al. [6] found that, in Northern Benin, one-third of the Fulani women got help from their husbands with nut transportation. The participation of men in value chain activities traditionally reserved for women has been reported in other contexts when these activities become more remunerative [19] , while the access to the land and to shea resources remains controlled by men [27] . Furthermore, in areas of high production of butter, the international marketing of the shea nuts and butter can be a source of gender conflict in the household [19] . When the value of the raw or processed shea products increases, the rights to access and the control of resources can be renegotiated and amended by the holder of the rights and other users [27] . Therefore, the future of the shea parklands and the development of shea butter market chains depends, to a large extent, on the evolution of gender relationships, which are subject to rapid cultural changes [6] . This has been the case in Ghana [15] , where, in half of the households, the husband is involved in the decision-making process because of the significant income generated by the nuts. To increase women's profitability from the shea butter local market, a process supporting women in the transformation, negotiation, quality, and quantity of the production is needed [31] .
Nut and Butter Characteristics for the Certification and Labeling of Shea Products
The color, length and weight of the nuts, as well as the color, smell and the texture of the butter are the factors that significantly influence the willingness to pay for a specific quality butter or nuts and to accept for the quality of the butter.
Consumers and processors agree on the most important characteristics of the butter. The variation in shea nut color would increase the premium to be paid by 154 XOF; this could be referring to the conservation status of dried nuts for storage or for being processed into butter. In addition, the size and weight of the nuts have an effect on butter performance: WTP decreases by 358 XOF for the length and 391 XOF for the weight. These results are in line with those found in a broader area of Benin, showing the degree of drying of the nuts and their appearance as the most important characteristics for the processors, and the color of the butter for the consumers [25] . Color and smell refer to the quality of the butter, which has been produced with nuts in good conditions, and the preservation of the butter itself. The preferred color varies from white to yellowish. Fulani and Gando respondents like a yellow color-resulting from adding natural products-better. A green color, together with an acid odor, mean that a high percentage of sprouted nuts have been used. The acid smell may also indicate that the butter is not from the current year's campaign and that it has not been well preserved. The processors' WTA decreases by 20 XOF for improving the texture of shea butter, which is probably either due to the current technology applied, or because they already estimate they produce high-quality butter. Furthermore, Bernard and Charlotte [35] found that the perception about the density of the product depends on the destination: light for sale by volume, heavy for sale by weight, and the price of butter paid by buyer intermediaries.
The local shea butter labeling and certification is supported by other valuation studies based on different agricultural and nontimber forest products. These studies have shown consumers' willingness to pay for certified and labeled safety or for improved products, as well as for assuring the availability of products on the market. Both young, well-educated, and wealthy consumers of certified vegetables [36] , and the majority of the consumers of meat products [37] , would pay price premiums to avoid health-related risks in Ghana. Consumers in Kenia place high value on the safety of leafy vegetables, suggesting the existence of a great potential for domestic market actors to improve leafy-vegetable value chains [38] , as well as that of maize tested as aflatoxin-free and labeled [39] and porridge flour with improved nutritional aspects [40] . In Niger, the leaves of Adansonia digitata L. (African baobab) are highly important culturally as healthy ingredients in Nigerien traditional dishes. As the resource is declining, the majority of local consumers are willing to contribute to a baobab conservation program in order to ensure its availability in the market [41] . Our study offers new insights for the development of quality standards and certifications, as well as for shea tree resources sustainable management and conservation that consider ethnic and gender issues.
Consequences on Shea Tree Resources Management and Conservation
The knowledge that women have about the special features of the nuts producing butter of high quality represents a chance to ensure and to improve the supply of shea nuts. In Benin, shea tree is considered an endangered species, which is probably a consequence of the lack of appropriate protection strategies and effective regeneration methods [6] , besides land management practices such as lack of fallow [42] . A great potential within the species has been found in the variation of important fruit and nut characters and yield, with a significant effect due to land use (agroforestry parklands versus protected areas) and interannual variation [43] [44] [45] [46] . The results from the surveys in our study revealed that the nuts are picked and/or purchased without a clear grading technique, but that women could identify the factors that affect the quality and maturity of the nuts.
The women's knowledge about shea resources variation needs to be considered when planning sustainability and conservation strategies. However, they do not own the property rights of land or trees, nor can their opinions decisively influence their preservation, protection, or regeneration. In contrast, men usually do so, and they are the ones who are able to grant access to the natural resources [47] . Furthermore, landowners can have other interests, such as planting cashew orchards or cutting the shea trees to obtain wood. Merely including women in the shea nut production would not guarantee their empowerment, or the success on income development initiatives. Therefore, more equitable gender relationships should also be driven [19] .
Conclusions
This study showed that the price to ensure the quality standards of the shea butter would be covered by a premium to be paid by the consumers. The color, smell, and texture of the butter on the one hand, and the color, length, and weight of the nuts, on the other hand, significantly influence consumers' willingness to pay. The development of the shea value chain should include the key actors in the production, collection, and processing of the shea nuts, such as the Fulani ethnic group, pastoralist men, and the women who process the nuts.
All the interviewed shea butter processors and consumers aimed at guaranteeing the quality of the shea butter production, and there was an agreement on the most important characteristics of the butter. Our study shows that a price that ensured the quality of the shea butter would be covered by a premium to be paid for by the consumers. The price premium could help to reduce the constraints that women processors find in relation to the processing and marketing of the shea butter which, in turn, are related to the traditional processing method, including production capacity, product conservation, flow, and lack of market opportunities.
This study offered key elements to increase Benin's shea products' value and the development of their potential, through the increased availability of good-quality products, and to consider labeling and certification of local shea butter. The color, smell, and texture of the butter, as well as the color, length, and weight of the nuts, significantly influence the willingness to pay for a specific quality of butter or nuts. These preferences may be considered in the design of a quality label for shea products.
Other elements, such as the factors influencing the nutrition characteristics and safety, the volume or weight, and the packaging of the final product, should be considered in further studies, as the model is not completely explicative of the factors that influence the willingness to participate in the improvement of shea production quality.
New insights into shea tree sustainable management and resource conservation that consider ethnic and gender factors are offered, and the development of shea butter quality standards and certification are proposed. As the development of local shea butter production and marketing has a direct consequence on the management and conservation of the tree resources, both the Fulani ethnic group and pastoralist men should be included in the development of management programs, as well as a gender perspectives that aim at avoiding women having their profits in the shea butter local market reduced.
Moreover, the knowledge women have about shea resource variation should be considered when planning sustainable production and conservation strategies. The different existing social initiatives for shea production should invest more in capacity building, improvement of the local processing and dissemination, and developing institutional strategies.
As previously stated, the results are preliminary. This study was conceived at a period of great interest in boosting the shea product market, but the models explain 15-42% of the factors that can affect the WTP/WTA decision. Nowadays, other methodological approaches, such as auctions or choice experiments, can be considered as a superior alternative to analyze the preferences for marketed goods. Moreover, further investigations are needed on the preferences of shea butter production and their links to the conservation and sustainable management planning of shea tree resources. 
